The objective was the immunocytochemical localization of steroidogenic enzymes in the corpus luteum of Hokkaido brown bears during the period of delayed implantation. Cholesterol side-chain cleavage cytochrome P450 (P450scc), 3\g=b\-hydroxysteroiddehydrogenase (3\g=b\HSD),17\g=a\-hydroxylase cytochrome P450 (P450c17) and aromatase cytochrome P450 (P450arom) were localized as biosynthetic sites of pregnenolone, progesterone, androgens, and oestrogens, respectively. Ovaries containing corpora lutea were obtained from three mature bears during the expected delayed implantation period and ovarian sections were immunostained by the avidin\p=n-\biotin\p=n-\peroxidase complex method using polyclonal antibodies generated against steroidogenic enzymes of mammalian origin.
Introduction
Hokkaido brown bears (Ursus arctos yesoensis) have a mating season from late April to early July (Tsubota et al, 1985) . After mating, there is a 160-170 day period of embryonic diapause (Tsubota et al, 1987) and during this period, unimplanted embryos are present as blastocysts in the uterine lumen (Tsubota et al, 1991a; Tsubota and Kanagawa, 1993) . Implan¬ tation is considered to occur in late November or early December. The period of fetal growth is approximately 60 days based on ultrasonographic diagnosis (Tsubota et al, 1987) and parturition occurs between mid-January and early February (Sumiyoshi, 1973 (Foresman and Daniel, 1983; Tsubota et al, 1987; Hellgren et al, 1991) . Corpora lutea from Hokkaido brown bears (Tsubota and Kanagawa, 1993) (Fig. lb) . 3ßHSD was immunolocalized in all luteal cells, in a similar way to P450scc (Fig. lc) (Sinha and Mead, 1975; Wimsatt, 1963) and (iii) the uterine glands had numerous tall epithelial cells, which are indicative of delayed implantation (Tsubota and Kanagawa, 1993) . In particular, the morphology of luteal cells and the uterine endometrium corresponded to the previous report by Tsubota and Kanagawa (1993) (Wimsatt, 1963; Sinha and Mead, 1975; Tsubota and Kanagawa, 1993 (Carr, 1992) . 3ßHSD converts pregnenolone to progesterone via the 4 steroidogenic pathway. Hence, our data suggest that, during the period of delayed implan¬ tation, corpora lutea of Hokkaido brown bears synthesize progesterone from cholesterol using these two enzymes.
Previous studies (Tsubota et al, 1987 (Tsubota et al, , 1991b (Donaldson and Hansel, 1965; O'Shea et al, 1980; Alila and Hansel, 1984 (Carr, 1992 
